INTRODUCTION
The two-spotted spider mite,Tetranychus urticae Koch(green-form),known to be a detrimental pest of many agricultural crops,is one of the major pests of chrysanthemum in Western Japan.The mite has been reported to occur on chrysanthemum throughout the year (Kunimoto et al.,1997; Morishita,1997) .This year round occurrence may be supported by a continuous migration of the mites in the field from the mother plants to cuttings for vegetative propagation.However,detailed studies on the distribution and stage of the mite on the cuttings have not been done (Kunimoto et al.,1997) .
Conventional mite control is accomplished by applying of an acaricide throughout the growing season(e.g. Kondo et al.,1998) .However,it is rather difficult to apply acaricides evenly on the underside of all leaves where most spider mites are distributed.The success of mite control thus fluctuates,even with the same schedule of acaricide application (Kunimoto et al.,1998a,b) .Furthermore,the two-spotted spider mite has developed resistance to various acaricides in Japan (Kuwahara et al.,1983; Goka,1998) .Frequent acaricide application may cause further resistance to acaricides.Thus,a simple and effective measure of mite control that reduces the amount of acaricide to be applied,is now needed for Dipping the cuttings into the three acaricides did not affect development in Matumotojo. Significant differences were not observed in the stem length,total weight and root weight between the treatments with acaricides and water(p>0.01,Table1).In Hiroshima no tuki, however,the cuttings treated with potassium oleate had a reduced stem length compared to the control(water treatment,p>0.05,Table2).Significant differences in the total and root weights were not observed even in this cultivar.
DISCUSSION
In horticultural plants such as,strawberry,chrysanthemum and other perennial plants, vegetative propagation is a widely used technique.Without careful attention,pests and diseases of the mother plants may be transferred easily to nurseries.One of the most effective control measures of these pests and diseases is treating the cuttings with pesticides and fungicides,respectively.Dipping the cuttings into pesticides is a popular technique widely used:e.g.,the two spotted spider mite,Tetranychus urticae Koch,on tropical ornamental foliage cuttings are controlled by dipping in fluvalinate (Osborne,1986) and the wheat curl mite,Aceria tulipae(Keifer)on tulip bulbs are controlled by dipping in polynactins (Nemoto et al.,1987) . Kodama et al.(1977) reported that dipping of strawberry runner plants in benomyl(1,000 ppm)was effective in controlling Fusarium wilt,Fusarium oxyporum f.sp.fragariae
Winks et Williams,in Nara Pref.In chrysanthemum production, vegetative propagation with cuttings is common.Because the cutting has a small number of leaves,we considered that the treatment at these stages is the best way to break the life cycle of mites on chrysanthemum and to control them effectively. Kunimoto et al.(1997) briefly showed the vertical distribution of T.urticae on the chrysanthemum cultivar Koyo.They observed only the adult females,but the results were similar to those shown in this study.Together with the results for eggs and immature stages (Fig.1) ,it is clear that a large number of mites inhabited the leaves at the basal position in the cuttings irrespective of cultivars.In the conventional practice of cuttings,growers usually leave the apical4or5leaves on the cuttings.Therefore,most eggs and immatures are excluded at least in Miss Katuragi,whereas some adult females remain on the cuttings.
The three acaricide solutions in which the cuttings had been dipped had different effects on plant growth as well as mite populations.Dipping in milbemectin had lethal effects against the mites at all stages,and in etoxazol had lethal effects against eggs and reduced the mite population to an extremely low level for6weeks after planting.Milbemectin has a unique characteristic:at sublethal level mites are able to survive but never lay eggs (Ide et al.,1993) . Ishida et al.(1994) showed that etoxazol has a long residual activity against Panonychus citri,which lasts about a month.These specific characteristics of the two acaricides might be responsible for successfully depressing the mite population on chrysanthemum for a long period after planting.
On the other hand,in the cuttings dipped in potassium oleate,the mite population began to increase within3weeks.Potassium oleate kills mites only at motile stages,and thus it is likely that a few eggs remained on the cuttings after the treatment.Thus,the proper acaricides should be selected for mite control.The following points should also be considered.First,many species of tetranychid mites are resistant to various acaricides (Kuwahara et al.,1983; Goka,1998) .In Nara Pref.,the two-spotted spider mite is known to have a low susceptibility to some acaricides (Kunimoto et al.,1998a) . Second,monitoring the mite number on weeds around chrysanthemum fields is indispensable.The two-spotted spider mite was commonly observed on weeds around the chrysanthemum field (Kunimoto et al.,1997) ,and its migration from chrysanthemum to a kidney bean was also reported in Wakayama Pref. (Morishita,1997) .We should always pay attention to possible immigration of mites from neighboring vegetation.
Finally,in our study,the acaricide solution caused some growth abnormalities in the present study.However,the effects were minor and the plants grew normally. Osborne (1986) also reported that root volume tended to be reduced in Cordyline terminals(L.) Kunth when either the fluvalinate concentration was increased or the dipping time was increased.With further investigation using various combinations of dipping time and acaricide concentrations and chrysanthemum cultivars,it is certain that dipping the cuttings into acaricide solutions will become a powerful measure of mite control in the near future. Kuwahara,M.,M.Sawada,A.Kubota and N.Iwata(1983) :Susceptibility of the kanzawa spider mite, Tetranychus kanzawai,and the two-spotted spider mite,T.urticae,collected from vegetable and ornamental plants to organophosphorous insecticides and specific acaricides.Jpn.J.Appl.Entomol.
